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TEMPERATURE STABILIZED
HOLOGRAPHIC SIGHT

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 16/691,192, filed Nov. 21, 2019, which 1s
hereby incorporated by reference 1n 1ts entirety.

BACKGROUND

Identifying and focusing on an object located at a distance
may be facilitated by use of a sight. A sight may be
employed, for example, with small arms such as bows, rifles,
shotguns, handguns, mounted machine guns, and grenade
launchers, etc., and may assist an operator to locate and
maintain focus on a target.

Sights have been developed 1n many different forms and
utilizing various features. For example, sights have been
developed that present the operator with a hologram which
may assist the operator with locating and focusing on an
object.

SUMMARY

Disclosed herein 1s a temperature stabilized holographic
sight. The holographic sight may comprise a unitary optical
component carrier having a plurality of receptacles config-
ured to receive optical components. A collimating optic may
be positioned 1n a first receptacle. A mirror may be posi-
tioned 1n a second receptacle. A collar may be positioned in
a third receptacle and a laser diode may be positioned within
the collar. The mirror may be positioned opposite the laser
diode. A first portion of the collar may be aflixed relative to
a first portion of the third receptacle and a second portion of
the collar may be free to move, e.g., expand and contract,
relative to the third receptacle. The laser diode may be
aflixed to the collar proximate the second portion and may
be free to move relative to the third receptacle with the
expansion and contraction of the second portion. The laser
diode, the mirror, and the collimating optic may be posi-
tioned relative to each other to create an optical path from
the laser diode to the mirror, and from the mairror to the
collimating optic. The length of the optical path may remain
substantially constant 1n response to changes in temperature.
The collar may expand and contract in response to changes
in temperature to compensate for the umtary optical com-
ponent carrier expanding and conftracting in response to
changes in temperature. For example, the unitary optical
component carrier may expand 1n response to an increase 1n
temperature, causing the first receptacle to move away from
the mirror. The collar may expand 1n response to the increase
in temperature, causing the second portion of the collar and
the laser diode to move toward the mirror. The unitary
optical component carrier may contract in response to a
decrease 1n temperature, causing the first receptacle toward
the mirror. The collar may contract in response to a decrease
in temperature, causing the second portion of the collar and
the laser diode to move away from the mirror. The coetli-
cients of thermal expansion of the collar and the unitary
optical component carrier may be different and the length of
the collar may be sized so that the length of the optical path
remains substantially constant during changes in tempera-
ture.

This Summary 1s provided to introduce a selection of
concepts 1 a sumplified form that are further described
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herein in the Detailed Description. This Summary 1s not
intended to 1dentify key features or essential features of the
claimed subject matter, nor 1s 1t intended to be used to limait
the scope of the claimed subject matter. Other features are
described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary and the following additional
description of the illustrative embodiments may be better
understood when read in conjunction with the accompany-
ing exemplary drawings. It 1s understood that the potential
embodiments of the disclosed systems and implementations
are not limited to those depicted. Furthermore, like reference
numerals 1n the figures indicate like elements.

FIGS. 1A, 1B, 1C, and 1D depict perspective views of an
example assembled holographic sight.

FIG. 2 1s an exploded view of an example holographic
s1ght.

FIG. 3 1s a perspective view of a partially assembled
example holographic sight.

FIG. 4A 1s a perspective view ol an example optical
chassis attached to an example base.

FIG. 4B 1s a detailed view of a portion of the example
optical chassis.

FIG. 5 15 a perspective view of an example optical chassis
attached to an example base.

FIG. 6 15 a perspective view of an example optical chassis
attached to an example base and with optical components
attached.

FIG. 7 1s a perspective view of an example optical chassis
attached to an example base and with optical components
exploded.

FIG. 8 15 a perspective view of an example optical chassis
with optical components attached.

FIG. 9 1s a perspective view of an example optical chassis
with optical components exploded.

FIG. 10 1s a section view of an example optical chassis
attached to an example base and with optical components
attached.

FIG. 11 1s a section view ol an example optical chassis
with optical components attached.

DETAILED DESCRIPTION

Holographic sights may employ a series of optical com-
ponents to generate a hologram for presentation to the
operator. For example, a holographic sight may employ a
laser diode that generates a light beam, a mirror that detlects
the light beam, a collimating optic that receives the detlected
light beam and reflects collimated light, a grating that
receives the collimated light and reflects light toward an
image hologram that has been recorded with an 1image and
which displays the image to the operator of the sight.
Operation of the holographic sight requires that the optical
components be in the intended positions including distance
and orientation relative to each other. Even very small
variances irom the intended position of even one of the
optical components may negatively impact the operation of
the sight.

Holographic sights may position optical components rela-
tive to each other by aflixing them to structures inside the
holographic sight. For example, optical components such as,
for example, the collimating optic and the hologram image
may be aflixed to an 1nterior of a holographic sight housing.
The mirror may be positioned on a podium extending from
a base to which the sight housing 1s attached. The grating
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may be aflixed to a moveable plate configured to rotate
relative to the sight housing. Because the optical compo-
nents are attached to diflerent components which themselves
may be moveable relative to each other, 1t may be dithicult
to place the optical components 1n their intended positions
cven 1n a controlled manufacturing environment. Further-
more, movement of any of the structures to which the optical
components are attached may move the optical components
from their mtended positions causing degradation in the
reconstruction of the hologram.

Holographic sights may be employed 1n a wide range of
environments and across a wide range of temperatures. The
components of a holographic sight may expand and/or
contract in response to changes 1n temperature. For example,
in response to a decrease in temperature, the housing and
base of a holographic sight may contract or decrease 1n size.
Similarly, 1mn response to an increase 1n temperature, the
housing and base may expand or increase 1n size. In holo-
graphic sights wherein the optical components are aflixed to
the housing and base, the expansion and contraction of the
housing and the base may result in the movement or dis-
placement of the aflixed optical components from their
intended relative positions. The movement or displacement
of the optical components may degrade the quality of the
hologram generated by the sight.

Applicant discloses herein a holographic sight that 1s
temperature stabilized. Changes i1n temperature may not
displace the optical components from their intended relative
positions and the hologram created by the sight may not be
diminished. The holographic sight may comprise a unitary
optical component carrier having a collimating optic posi-
tioned 1n a first receptacle, a mirror positioned 1n a second
receptacle, and a collar positioned 1n a third receptacle with
a laser diode positioned within the collar. The mirror may be
positioned opposite the laser diode. A first portion of the
collar may be athixed relative to a first portion of the third
receptacle and a second portion of the collar may be free to
move, e.g., expand and contract 1n length, relative to the
third receptacle. The laser diode may be aflixed to the collar
proximate the second portion and may be free to move
relative to the third receptacle with the expansion and
contraction of the collar. The collar may expand and contract
in response to changes 1n temperature to compensate for the
unitary optical component carrier expanding and contracting,
in response to changes in temperature. For example, the
unitary optical component carrier may expand 1n response to
an increase 1n temperature, causing the first receptacle to
move away Ifrom the mirror. The collar may expand in
response to the increase 1n temperature, causing the second
portion of the collar and the laser diode to move toward the
mirror. The unitary optical component carrier may contract
in response to a decrease 1n temperature, causing the first
receptacle toward the mirror. The collar may contract in
response to a decrease 1n temperature, causing the second
portion of the collar and the laser diode to move away from
the mirror. The coeflicients of thermal expansion of the
collar and the unitary optical component carrier may be
different from each other and the length of the collar may be
sized so that the cumulative length of the optical path
between optical components remains substantially constant
during changes in temperature.

FIGS. 1A and 1B depict front and rear views, respectively,
of an example holographic sight 100. FIGS. 1C and 1D
depict side views of the example holographic sight 100. The
holographic sight 100 may be adapted to be removably
attached to a suitable device such as, for example, a firearm.

The holographic sight 100 may comprise a base 110 that 1s
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configured to releasably engage with corresponding com-
ponents on a firearm 1n order to secure the holographic sight
100 to the firearm.

The holographic sight 100 comprises a front end 112 and
a rear end 114. An operator of the holographic sight 100 may
look through a back window 116 situated at the rear end 114
and an aligned front window 118 situated at the front end
112. The area visible to the operator through the back
window 116 and the aligned front window 118 may be
referred to as a viewing area. The holographic sight 100 1s
adapted to impose a holographic 1image 1n the viewing area
defined by the back window 116 and the front window 118.

An elevation adjustment control 120 may be accessible
via an opening formed 1n a housing 122 of the holographic
sight 100. An azimuth adjustment control 124 may be
accessible via an opening formed in the base 110. An
operator may turn the elevation adjustment control 120 to
adjust the vertical location of the hologram as viewed from
the back window 116. An operator may turn the azimuth
adjustment control 124 to adjust the horizontal location of
the hologram as viewed from the back window 116. A
battery cap 128 may be removed to provide access to an
opening configured to recerve a battery which may provide
clectrical power to the holographic sight 100.

A night vision button 162 and up-down buttons 164 may
extend through apertures formed 1n the base 110. An opera-
tor of the holographic sight may depress the night vision
button 162 and/or the up-down buttons 164 to change the
operating characteristics of the holographic sight 100. For
example, depressing a particular button or combination of
buttons may cause the holographic sight 100 to change its
on/ofl state, change the brightness of the hologram, and/or
toggle between normal and night vision modes

The holographic sight 100 may further comprise a hood
170. The hood 170 may be positioned over and around a
portion of the housing 122 and may be mechanically
attached to the base 110. The hood 170 may be configured
to protect the housing 122 from impacts.

FIG. 2 provides an exploded view of the holographic sight
100. The housing 122 may be mechanically coupled to the
base 110 and may have a seal 130 positioned therebetween.
The housing 122 envelopes components of the holographic
sight 100. For example, the housing 122 may envelop an
optical chassis 132 which may also be mechanically coupled
to the base 110. The optical chassis 132 may comprise a rigid
body with a plurality of receptacles for receiving optical
components employed to create a holographic image. For
example, the optical chassis 132 may comprise a body with
receptacles for receiving each of a laser diode 134, a mirror
136, a collimating optic 138, a grating 140, and an 1mage
hologram 142. The laser diode 134 may be configured to
generate visible light which 1s directed toward and received
at the mirror 136. The mirror 136 may be configured to
reflect light received from the laser diode 134 toward the
collimating optic 138. The collimating optic 138 may be
configured to receirve reflected light from the mirror 136 and
to direct collimated light to the grating 140. The collimating
optic 138 may be, for example, transmissive or reflective.
The grating 140, which may be, for example, a diflraction
grating, may be configured to receive the collimated light
from the collimating optic 138 and to reflect difiracted light
toward the image hologram 142. The image hologram 142
may be configured to receive light from the grating 140 and
project a hologram image which may be viewed in the
viewing area ol the holographic sight 100. The holographic
sight 100 displays the hologram to the operator who looks
through the viewing area presented by the rear window 116.
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The hologram image may be configured to assist an operator
in locating and targeting an object. For example, the holo-
gram may be a reticle, although other images may be
employed.

A collar 146, which may be referred to as a diode shoe,
may be formed 1n a cylindrical shape with an interior surface
having an associated interior diameter and an exterior sur-
face having an associated exterior diameter. The laser diode
134 may be positioned within the collar 146 and form a
frictional fit with the interior surface of the collar 146. A ring
148 may be positioned around the exterior surface of the
collar 146 and form a frictional fit with the exterior surface
of the collar 146. The ring 148 1s recerved within a corre-
sponding receptacle of the optical chassis 132. The ring may
form a Irictional fit with opposing walls comprised 1n the
corresponding receptacle of the optical chassis 132. A laser
diode hold press may be used to apply pressure to the collar
146 during insertion of the laser diode 134, the collar 146,
and the ring 148 1nto the corresponding receptacle of the
optical chassis 132.

The housing 122 further envelopes a bridge 152 which
may be mechanically coupled to the base 110. The bridge
152 may form an opening 190 into which at least a portion
of the first receptacle of the optical chassis 132 extends. An
clevation adjuster assembly 154 and an azimuth adjuster
assembly 156 may extend through opemings 159 formed 1n
the bridge 152 to engage portions of the first receptacle of
the optical chassis 132. The elevation adjustment control
120 may engage with the elevation adjuster assembly 154
via an opening or aperture 155 formed 1n the housing 122.
The opening or aperture 155 in the housing 122 may be
formed to allow the elevation adjustment control 120 to
engage with elevation adjuster assembly 154 without inter-
terence by the housing 122. An operator of the holographic
sight 100 may turn the elevation adjustment control 120,
which causes the elevation adjuster assembly 154 to increase
or decrease the length of the assembly extending into the
opening 190 formed by the bridge 152 and thereby increase
or decrease a force applied to the first receptacle of the
optical chassis 132.

The azimuth adjustment control 124 engages with the
azimuth adjuster assembly 156 via an opening 157 formed
in the base 110. The opening 157 in the base 110 may be
formed to allow the azimuth adjustment control 124 to
engage with the azimuth adjuster assembly 156 without
interference by the base 110. An operator of the holographic
sight 100 may turn the azimuth adjustment control 124,
which causes the azimuth adjuster assembly 156 to increase
or decrease the length of the assembly extending into the
opening 190 formed by the bridge 152 and thereby increase
or decrease a force applied to the first receptacle of the
optical chassis 132.

The housing 122 may further envelop a printed circuit
board assembly 160 comprising electronics configured to
power and control the holographic sight 100. A night vision
button 162 and up-down buttons 164 may extend through a
spacer 166 to engage the printed circuit board assembly 160.
The nmight vision button 162 and the up-down buttons 164
may extend through corresponding openings 1n the base 110.
When an operator of the holographic 100 sight depresses the
night vision button 162 and/or the up-down buttons 164, the
buttons may interface with the printed circuit board assem-
bly 160 to change the operating characteristics of the holo-
graphic sight 100. For example, depressing a particular
button or combination of buttons may cause the printed
circuit board assembly 160 to change the on/ofl state, change
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the brightness of the hologram, and/or toggle between
normal and night vision modes.

FIG. 3 depicts a perspective view of the example holo-
graphic sight 100 partially assembled with the housing 122,
hood 170, and other elements removed. The optical chassis
132 may be mechanically coupled to the base 110 using a
suitable fastening technique such as, for example, using
screws. The optical components comprising the laser diode
134, the mirror 136, the collimating optic 138, the grating
140, and the image hologram 142 may be received 1n
receptacles of the optical chassis 132. The bridge 152 may
be mechanically coupled to the base 110 using a suitable
fastening technique such as, for example, using screws. A
portion of the optical chassis 132 may extend into an
opening 190 defined by the bridge and the base 110. The
clevation adjustment control 120 may interface with the
clevation adjuster assembly 154 to apply force to a portion
of the optical chassis 132 and thereby adjust the elevation of
at least a portion of the optical chassis 132. The azimuth
adjustment control 124 may interface with the azimuth
adjuster assembly 156 to apply force to a portion of the
optical chassis 132 and thereby adjust the horizontal orien-
tation of at least a portion of the optical chassis 132.

FIG. 4A depicts an isolated perspective view ol an
example optical chassis 132 attached to the base 110 and
with the optical components removed. FIG. 4B depicts an
enlarged view of a portion of the example optical chassis
132. FIG. 5 depicts a reverse perspective view of the optical
chassis 132 attached to the base 110. The optical chassis 132
may comprise an attachment flange 220, a support member
222 integrally formed with the attachment flange 220 and
extending upward from the attachment flange 220, and a
unitary optical component carrier 224 integrally formed with
the support member 222. The attachment flange 220 may be
secured to the base 110 using a suitable manner which may
comprise, for example, screws that extend through openings
in the attachment flange 220 and 1nto corresponding recep-
tacles in the base 110. The support member 222 and the
unitary optical component carrier 224 may be suspended
relative to the base 110 by the attachment flange 220.

The support member 222 of the optical chassis 132 may
comprise one or more portions that are tlexible such that the
unmtary optical component carrier 224 may be angularly
moveable 1n horizontal and/or vertical directions relative to
the attachment flange 220 and the base 110. The support
member 222 may be compliant so as to allow for adjustment
ol the position of the unitary optical component carrier 224
relative to the attachment flange 220 and base 110 and
thereby allow for adjusting the location of the hologram
created in the operator’s field of view.

The support member 222 may comprise a first wall 240
extending upward relative to the attachment flange 220 and
integrally formed with the attachment flange 220. The
support member 222 may further comprise a second wall
244 and a flexible member 246 coupled between the first
wall 240 and the second wall 244. The second wall 244 and
the tlexible member 246 may be supported by the first wall
240. The second wall 244 may be free to angularly move
horizontally, with the flexible member 246 as a fulcrum,
relative to the attachment flange 220 and base 110. The
flexible member 246 may be coupled to the first wall 240
near the center of the first wall 240 and may be coupled to
the second wall 244 near the center of the second wall 244.
When a horizontal force 1s applied to the second wall 244,
the tlexible member 246 may be flexed or twisted allowing
the second wall 244 to move or be angularly displaced
horizontally relative to the first wall 240 with the flexible
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member 246 being a fulcrum of the movement. Horizontal
force applied to the optical component carrier 224 may be
communicated to the second wall 244 and may result 1n
angular horizontal movement around or about the flexible
member 246 of second wall 244 and the optical component
carrier 224 relative to the first wall 240 and the attachment
flange 220.

The support member 222 may further comprise a first
horizontal member 247 integrally formed with the second
wall 244 and extending away from the umtary optical
component carrier 224, a second horizontal member 248
extending toward the unitary optical component carrier 224,
and a joint member 249 integrally formed with the first
horizontal member 247 and the second horizontal member
248. The first horizontal member 247, the joint member 249,
and the second horizontal member 248 may be integrally
formed and together provide vertical flexibility to the unitary
optical component carrier 224 relative to the attachment
flange 220 and the base 110. The second horizontal member
248 may be flexible 1n a vertical direction relative to the first
horizontal member 247. The joint member 249 may be
flexible and allow for vertical movement of the second
horizontal member 248 relative to the first horizontal mem-
ber 246. When vertical pressure 1s applied to the second
horizontal member 248, 1t may move or be displaced in a
vertical direction relative to the first horizontal member 247,
the attachment flange 220, and the base 110. The movement
may be angular with the joint member 249 serving as a
tulcrum. Vertical force applied to the unitary optical com-
ponent carrier 224 may be communicated to the second
horizontal member 248 and result 1n vertical angular move-
ment or displacement around or about the joint member 249
of the umitary optical component carrier 224 and the second
horizontal member 248 relative to the first horizontal mem-
ber 247 and the attachment tlange 220. As 1llustrated in the
FIGs, multiple instances of the first horizontal member 247
and the second horizontal member 248 may be comprised 1n
the support member 222.

FIG. 6 depicts a perspective view of the example unitary
optical component carrier 224 coupled via attachment flange
220 to the base 110 and with the optical components 134,
136, 138, 140, and 142 attached. FIG. 7 depicts the example
unitary optical component carrier 224 with optical compo-
nents 134, 136, 138, 140, and 142 exploded. FIG. 8 depicts
a perspective view of the example unitary optical component
carrier with optical components attached and without the
base 110. FIG. 9 depicts the example optical component
carrier without the base 110 and with the optical components
134, 136, 138, 140, and 142 exploded. The unitary optical
component carrier 224 comprises a body that may serve as
a bench or rack to which the optical components are
attached. The unitary optical component carrier 224 may be
integrally formed with the support member 222 which may
be integrally formed with the attachment flange 220. The
unitary optical component carrier 224 may comprise a rigid
body and may be substantially resistant to changes in
relative distances between the optical components. For
example, 1n a scenario wherein forces are applied to the first
receptacle 230 by elevation adjuster assembly 154 and/or by
the azimuth adjuster assembly 156, the unitary optical
component carrier 224 may be resistant to distortion and
may move substantially 1n unison with the relative distances
between the optical components 134, 136, 138, 140, and 142
remaining substantially unchanged. The unitary optical
component carrier 224 may be made from a material that has
a relatively low coetlicient of thermal expansion. As a resullt,
the relative distance between the optical components may
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remain substantially the same over a wide spectrum of
temperature environments. In an example, unitary optical
component carrier 224 may be manufactured from titanium.

The unitary optical component carrier 224 may comprise
a plurality of receptacles 230, 232, 234, 236, 238 configured
to recerve optical components. Each of the receptacles 230,
232, 234, 236, and 238 may comprise one or more surfaces
configured to receive or abut corresponding surfaces of the
appropriate optical components. For example, the receptacle
230 may recerve and form a frictional fit with the ring 148,
which holds therein the collar 146 and the laser diode 134
positioned 1n the collar 146. The receptacle 232 may receive
and abut one or more surfaces ol the mirror 222. The
receptacle 234 may receive and abut one or more surfaces of
the collimating optic 138. The receptacle 236 may receive
and abut one or more surfaces of the holographic grating
140. The receptacle 238 may recerve and abut one or more
surfaces of the image hologram 142. The surface to surface
mounting results 1 precise locating of the optical compo-
nents relative to the unitary optical component carrier 224
and to each other. The receptacles 230, 232, 234, 236, and
238 are configured to allow the corresponding optical com-
ponents to be applied from the exterior of the unitary optical
component carrier 224. Mounting of the optical components
from the exterior may be performed by an automated means
such as, for example, by robotic handling. The optical
components may be secured in the receptacles 230, 232,
234, 236, and 238 via Iriction between the optical compo-
nents and the corresponding receptacle and/or by application
ol an adhesive.

FIG. 10 depicts a side cross sectional view of the base 110

and the attached optical chassis 132 with the optical com-
ponents 134, 136, 138, 140, and 142 positioned in the

corresponding receptacles 230, 232, 234, 236, and 238. FIG.
11 depicts a cross sectional view of the optical chassis 132
without the base 110. The laser diode 134 may be configured
to generate and emit a visible light beam which 1s directed
toward and received at the mirror 136. The mirror 136 may
be positioned opposite the laser diode and configured to
receive and reflect or redirect the visible light beam received
from the laser diode 134 toward the collimating optic 138.
The collimating optic 138 may be positioned and configured
to receive the reflected or redirected light beam from the
mirror 136, collimate the redirected visible light beam, and
direct a collimated visible light beam to the grating 140. The
grating 140 may be positioned and configured to receive the
collimated light beam, diffract the collimated visible light
beam, and direct the difiracted collimated visible light beam
toward the image hologram 142. The image hologram 142
may be positioned and configured to receive diffracted
collimated wvisible light beam from the grating 140 and
project a hologram which may be viewed in the viewing area
of the holographic sight 100. The laser diode 134, the mirror
136, and the collimating optic 138 may be positioned
relative to each other to create an optical path for the light
emitted from the laser diode 134 to the mirror 136, and from
the mirror 134 to the collimating optic 138. The optical path
may continue from the collimating optic 138 to the grating
140, and from the grating 140 to the image hologram 142.

The laser diode 134 may be positioned within the collar
146, and the collar 146 may be positioned within the ring
148. The ring 148, collar 146, and laser diode 134 may be
positioned within the first receptacle 230 of the unitary
optical component carrier 224. The first receptacle 230 may
form an opening or receptacle established by two sets of
opposing sidewalls 250A, B and 252A,B. The ring 148 may

abut and form a frictional fit with two sets ol opposing
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sidewalls 250A, B and 252 A, B. In other words, the ring 148
may be secured to the inner surface of the first receptacle
230 by friction between the ring 148 and the surface of the
first receptacle 230. A first portion 310 of the collar 146
corresponding to the ring 148 may be substantially fixed
relative to the first receptacle 230 and the unitary optical
component carrier 224. The first portion 310 of the collar
146 may move substantially with the first receptacle 230 as
it expands and contracts. A second portion 312 of the collar
146 not corresponding to the ring 148 may be suspended
within the first receptacle 230 and may be free to move
relative to the first receptacle 230. For example, as the collar
146 expands and/or contracts in response to changes in
temperatures, the position of the second portion 312 of the
collar 146 may change relative to the first receptacle 230.
The laser diode 134 may be atlixed to the collar 146
proximate the second portion 312 and, therefore, may be
free to move relative to the first receptacle 230 as the second
portion 312 expands and/or contracts 1n response to changes
in temperature.

The laser diode 134, the mirror 136, and the collimating
optic 138 may be positioned relative to each other to create
an optical path from the laser diode 134 to the mirror 136,
and from the mirror 136 to the collimating optic 138. The
collar 146 may expand and/or contract in response to
changes 1n temperature to compensate for the unitary optical
component carrier 224 expanding and/or contracting in
response to changes in temperature. For example, 1n a
scenario the unitary optical component carrier 224 expands
in response to an increase in temperature, the first portion
310 of the collar 146 which 1s frictionally coupled with the
first receptacle 230 of the unitary optical component carrier
224 may move away Irom the mirror 136 with the first
receptacle 230 as the first receptacle 230 expands. The collar
146 may expand 1n response to the increase in temperature
which causes the second portion 312 of the collar 146 and
the laser diode 134 aflixed thereto to move toward the mirror
136. The expansion of the collar 146 and the corresponding
movement of the laser diode 134 toward the mirror 136
counteracts or compensates for the expansion of the unitary
optical component carrier 224 and the corresponding move-
ment of the first portion 310 of the collar 146 away from the
mirror 136. The length of the optical path from the laser
diode, to the mirror, and from the mirror to the collimating
optic remains substantially constant or unchanged 1n
response to the change 1n temperature. Likewise, the optical
path from the laser diode 134 to the mirror 232, from the
mirror 232 to the collimating optic 138, from the collimating,
optic 138 to the grating 140, and from the grating 140 to the
image hologram 142 also remains substantially constant or
unchanged 1n response to the change in temperature.

In a scenario the unitary optical component carrier 224
contracts in response to a decrease 1n temperature, the first
portion 310 of the collar 146 which 1s frictionally coupled
with the first receptacle 230 of the unitary optical component
carrier 224 may move toward the mirror 136 with the first
receptacle 230 as the first receptacle contracts. The collar
146 may contract in response to the decrease in temperature
which causes the second portion 312 of the collar 146 and
the laser diode 134 aflixed thereto to move away from the
mirror 136. The contraction of the collar 146 and the
corresponding movement of the laser diode 134 away from
the mirror 136 counteracts or compensates for the contrac-
tion of the unitary optical component carrier 224 and the
corresponding movement of the first portion 310 of the
collar 146 toward the mirror 136. The length of the optical
path from the laser diode 134 to the mirror 136, and from the
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mirror 136 to the collimating optic 138 remains substantially
unchanged or constant 1n response to changes 1n tempera-
ture. Likewise, the optical path from the laser diode 134 to
the mirror 232, from the mirror 232 to the collimating optic
138, from the collimating optic 138 to the grating 140, and
from the grating 140 to the image hologram 142 also
remains substantially constant or unchanged 1n response to
the change 1n temperature.

The unitary optical component carrier 224 may have a
first coeflicient of thermal expansion and the collar 146 may
have a second coeflicient of thermal expansion. The first
coellicient of thermal expansion and the second coethlicient
of thermal expansion may be different and the length of the
collar 146 may be sized so that the length of the optical path
remains substantially constant 1n response to changes in
temperature. For example, the unitary optical component
carrier 224 may be formed from titanium and the laser diode
she 146 may be formed from acrylonitrile butadiene styrene.
The ring 148 may be formed from steel such as, for example,
stainless steel.

Accordingly, Applicant has disclosed a holographic sight
wherein the relative positions of the optical components
remain substantially unchanged in response to changes in
temperature. Expansion and contraction of the unitary opti-
cal component carrier 1s compensated for by expansion and
contraction of the collar in which the laser diode 1s seated.
The length of the optical path between the laser diode and
the other optical components remains unchanged 1n response
to changes 1n temperatures. The holographic sight 1s stable
across temperatures.

It will be appreciated that while illustrative embodiments
have been disclosed, the scope of potential embodiments 1s
not limited to those explicitly described. For example, while
an example holographic sight 1s described with a particular
number of optical components, different numbers of optical
components may be comprised 1n a holographic sight con-
sistent with the disclosure. Embodiments may have optical
components arranged in formations other than as in the
examples described herein. Likewise, embodiments may
employ support members that provide similar functionality,
but which are configured differently than as explicitly
described herein.

Although the features and elements may be described
herein 1n particular combinations, each feature or element
may be used alone, without the other features and elements,
and/or 1n various combinations with or without other fea-
tures and elements.

What 1s claimed 1s:

1. A holographic sight comprising:

a unitary optical component carrier;

a collimating optic positioned 1n a first receptacle of the

unitary optical component carrier;

a mirror positioned 1n a second receptacle of the unitary

optical component carrier;

a laser diode positioned 1n a third receptacle of the unitary

optical component carrier;

a holographic grating positioned 1n a fourth receptacle of

the unitary optical component carrier;

an 1mage hologram positioned 1n a fifth receptacle of the

unitary optical component carrier; and

a collar disposed around the laser diode and aflixed

between a surface of the third receptacle and the laser
diode,

wherein the laser diode, the mirror, the collimating optic,

the holographic grating, and the image hologram are
positioned relative to each other to create an optical
path from the laser diode to the mirror, from the mirror
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to the collimating optic, from the collimating optic to
the holographic grating, and from the holographic
grating to the 1mage hologram,

wherein unitary optical component carrier has a first
coellicient of thermal expansion and the collar has a
second coeflicient of thermal expansion, and

wherein the collar 1s configured to expand and contract
during changes 1n temperature so that the length of the
optical path remains substantially constant during
changes 1n temperature.

2. The holographic sight of claim 1,

wherein the umitary optical component carrier expands 1n
response to an increase 1n temperature, causing the first
receptacle to move away from the mirror, and

wherein the collar expands 1n response to an increase in
temperature, causing the laser diode to move toward
the mirror a distance that compensates for the move-
ment of the first receptacle away from the muirror.

3. The holographic sight of claim 1,

wherein the unitary optical component carrier contracts 1n
response to a decrease in temperature, causing the first
receptacle to move toward the mirror, and

wherein the collar contracts 1n response to a decrease 1n
temperature, causing the laser diode to move away
from the mirror a distance that compensates for the
movement of the first receptacle toward the mirror.

4. The holographic sight of claim 1, further comprising a
ring positioned around the collar and abutting the third
receptacle.

5. The holographic sight of claim 4, wherein the ring 1s
secured relative to the third receptacle of the unitary optical
component carrier by friction between the ring and a surface
of the third receptacle.

6. The holographic sight of claim 4, wherein the ring 1s
tabricated from stainless steel.

7. The holographic sight of claim 6, wherein the unitary
optical component carrier 1s fabricated from titamium and the
collar 1s fabricated from acrylonitrile butadiene styrene.

8. The holographic sight of claim 1, wherein the colli-
mating optic 1s abutting a surface of the first receptacle of the
unitary optical component carrier.

9. The holographic sight of claim 1, wherein the mirror 1s
abutting a surface of the second receptacle of the unitary
optical component carrier.

10. A holographic sight comprising;:

a unitary optical component carrier;

a collimating optic positioned 1n a first receptacle of the
unmitary optical component carrier and abutting a sur-
face of the first receptacle;

a mirror positioned 1n a second receptacle of the unitary
optical component carrier and abutting a surface of the
second receptacle;

a laser diode positioned 1n a third receptacle of the unitary
optical component carrier, the laser diode, the mirror,
and the collimating optic positioned relative to each
other to create an optical path from the laser diode to
the mirror and from the mirror to the collimating optic;
and

a collar disposed around the laser diode and afhxed
between a surface of the third receptacle and the laser
diode,

wherein the unitary optical component carrier has a first
coellicient of thermal expansion and the collar has a
second coeflicient of thermal expansion, and

wherein the collar 1s configured to expand and contract
during changes 1n temperature to compensate for the
unmitary optical component carrier expanding and con-

.y

10

15

20

25

30

35

40

45

50

55

60

65

12

tracting in response to changes in temperature and so
that the length of the optical path remains substantially
constant during changes 1n temperature.

11. The holographic sight of claim 10,

wherein the unitary optical component carrier expands 1n
response to an increase in temperature, causing the first
receptacle to move away from the mirror, and

wherein the collar expands 1n response to an 1ncrease 1n
temperature, causing the laser diode to move toward
the mirror.

12. The holographic sight of claim 10,

wherein the unitary optical component carrier contracts 1n
response to a decrease 1n temperature, causing the first
receptacle to move toward the mirror, and

wherein the collar contracts 1n response to a decrease 1n
temperature, causing the laser diode to move away
from the muirror.

13. The holographic sight of claim 10, further comprising;:

a holographic grating positioned 1n a fourth receptacle of
the unitary optical component carrier and abutting a
surface of the fourth receptacle, and

wherein the optical path from the laser diode comprises a
path from the laser diode to the mirror, a path from the
mirror to the collimating optic, and a path from the
collimating optic to the holographic grating.

14. The holographic sight of claim 13, further comprising;:

an 1mage hologram positioned 1n a fifth receptacle of the
unitary optical component carrier and abutting a sur-
face of the fifth receptacle, and

wherein the optical path from the laser diode comprises a
path from the holographic grating to the image holo-
gram.

15. The holographic sight of claim 10, further comprising
a ring positioned around the collar and secured relative to the
third receptacle of the unitary optical component carrier.

16. The holographic sight of claim 10, wherein the unitary
optical component carrier 1s fabricated from a metal and the
collar 1s fabricated from a thermoplastic.

17. A holographic sight comprising:

a unitary optical component carrier;

a collimating optic positioned 1n a first receptacle of the
unitary optical component carrier and abutting a sur-
face of the first receptacle;

a mirror positioned 1n a second receptacle of the unitary
optical component carrier and abutting a surface of the
second receptacle;

a laser diode positioned 1n a third receptacle of the unitary
optical component carrier, the laser diode, the mirror,
and the collimating optic positioned to create an optical
path from the laser diode to the mirror and from the
mirror to the collimating optic; and

a collar disposed between a surface of the third receptacle
and the laser diode,

wherein the unitary optical component carrier has a first
coellicient of thermal expansion (CTE) and the collar
has a second CTE,

wherein the first CTE and the second CTE are related 1n
size such that expansion of the first receptacle away
from the mirror due to increased temperature 1s oflset
by an expansion of the collar toward the mirror, and

wherein the collar 1s configured to expand and contract
during changes 1n temperature so that the length of the
optical path remains substantially constant during
changes 1n temperature.
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18. The holographic sight of claim 17, further comprising:

a holographic grating positioned 1n a fourth receptacle of
the unitary optical component carrier and abutting a
surface of the fourth receptacle; and

an 1mage hologram positioned 1n a fifth receptacle of the 5
unmitary optical component carrier and abutting a sur-
face of the fifth receptacle,

wherein the optical path from the laser diode comprises a
path from the laser diode to the mirror, a path from the
mirror to the collimating optic, a path from the colli- 10
mating optic to the holographic grating, and a path from
the holographic grating to the image hologram.

19. The holographic sight of claim 18, further comprising

a ring positioned around the collar and abutting the first
receptacle. 15

20. The holographic sight of claim 19,

wherein the first receptacle comprises an aperture, the ring
abutting a surface of the aperture and secured relative
to the surface of the aperture by iriction between the
ring and the surface of the aperture. 20

G e x Gx s
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